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Romania's water resources are formed by surface waters such us: rivers, lakes, the Danube River (≈ 90%) and 
underground waters (≈10%). Water pollution not only affects water quality but also threats human health, economic 
developments & social prosperity. The characterization of surface water quality is the overall assessment of the analytical 
results obtained periodically in monitoring system. The study presented in this paper aims to monitoring the water quality 
of the Someș River, along its route in Dej locality, characterizing some physical and chemical quality indicators, namely 
pH, conductivity and turbidity, between March and May period, 2018. The result reveal that pH over the entire 
experimental period were within the limits given by the Standard regarding the Surface Water Quality, respectively 6.5-
8.5 pH units. The average values obtained for the conductivity are within the normal range for surface waters. The 
evolution of the medium values obtained for turbidity was atypical in the sense that maximum average values were 7.54 
NTU for the whole experimental period in one point of monitoring, the Standard limit being 5 NTU. 
 






Romania's water resources are formed by 
surface waters such us: rivers, lakes, the Danube 
River (≈ 90%) and underground waters (≈10%). 
Surface waters refer to rivers, streams, lakes, ponds 
and reservoirs. When rain falls on the land it either 
seeps into the ground to recharge groundwater 
aquifers or becomes runoff which flows downhill 
over and through the soil into streams, rivers, ponds 
and lakes. However, surface water bodies do not just 
receive water from runoff, many receive inputs from 
groundwater, the contribution of which generally 
increases during periods of low flow.  
 
 






Streams and rivers form where surface water 
accumulates and flows from land of higher altitude to 
lower altitude on its journey towards the oceans [1]. 
The characterization of surface water quality is the 
overall assessment of the analytical results obtained 
periodically in monitoring system. 
Stream and river networks drain more than 75 
% of the Earth’s land surface. The precipitation that 
falls on the land percolates over and through 
vegetation and soil picking up solutes (dissolved 
matter) and sediment along its route to surface 
waters. Runoff delivers different amounts of solutes 
and sediment to rivers depending on the hydrological 
pathway it has taken through the catchment and the 
characteristics of the surrounding landscape. Surface 
water chemistry is therefore controlled by processes 
occurring in the river’s basin.  
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Thus any changes that occur in the catchment 
also lead to a change in surface water chemistry.  
River systems also provide a vital linkage 
between the terrestrial and aquatic ecosystems. Thus 
streams and rivers have been referred to as “the 
environment’s circulatory system” [8]. The 
consequence of urbanization and industrialization 
leads to spoil the water. For agricultural purposes  
ground  water is explored in rural areas  especially  in  
those  areas  where  other  sources of water  like  dam  
and  river  or  the  canal  is  available. During  last  
decade,  this  is  observed  that  the  surface water  get  
polluted  drastically  because  of  increased human 
activities [2].  
Water quality monitoring is a process of 
analyzing, interpreting and communication to the 
decision makers and to the population of the physical, 
chemical, biological and microbiological properties 
of water. The monitoring system must be flexible and 
adapted to local, national or global needs. There are 
number of methods to analyze water quality data 
depending on informational goals, the type of 
samples and size of sampling area.  
The water quality is difficult to evaluate from 
a large number of samples each containing 
concentrations for many parameters. One of the most 
effective ways to communicate information on 
environmental trends and river water quality in 
particular is with indices Water quality index is a 
means to summarize large amount of water quality 
data in to simple language (i.e.good, average or poor 
quality) for responding to management and the 
general public in consistent manner. It tells us 
whether the overall quality of water body possesses a 
potential to various uses of water such as irrigation, 
recreation or drinking water purpose. 
The water quality in Romania is monitored 
according to the structure and methodological 
principles of the Integrated Water Monitoring System 
of Romania (SMIAR), restructured according to the 
requirements of the European Directives (Water 
Framework Directive 2000/60 / EC, Implementation 
of the Framework Directive 2000/60 / EC in the water 
sector, in Romania).  
The national water monitoring system includes 
two types of monitoring, as required by Law 
310/2004 amending and supplementing the Water 
Law 107/1996 which took over the provisions of the 
Water Framework Directive 60/2000 / EEC and the 
other EU Directives [4]. Thus, a surveillance 
monitoring is carried out to evaluate the status of all 
water bodies within the river basins and an 
operational monitoring (integrated surveillance 
monitoring) for bodies of water that are at risk of 
failing to meet water protection objectives of Law on 
Approval OU of the Romanian Government No. 
152/2005 on Integrated Pollution Prevention and 
Control; Local Action Plan for Environmental 
Protection Cluj, (http://www.arpmnv6.ro/ 
Environmental Plans / PLAM Cluj). 
Dej  Municipality  is  positioned on  the  North-
Western  part  of  Romania, also on  the  North-
Eastern  part  of  Cluj  County.  Belonging to North-
Western Development Region, Dej is 60  km  far 
away from the Cluj-Napoca City. The  town  has  
started-up  and has  been developed  due  to  its  
important  geographical  position, being situated at 
the confluence of two rivers and at the  crossing  point  
of  some  important roads  and  railways,  connecting  
it  to  the  big  Romanian  cities like Cluj-Napoca,  
Baia-Mare,  Satu-Mare, Bistriţa, Tg. Mureș, Zalău. 
Its geographical position made from Dej city an open 
and welcoming one, nowadays being a town in which 
citizens of different ethnicity and religion live 
together in good relations. 
Water quality is highly related to general 
environmental status of any area, as elaborated in 
many scientific publications. However, water quality 
can be analyzed from the economic point of view. 
Implementation of different water quality improving 
measures generates significant costs, such as 
subvention of agricultural production, and 
implementation of new environmentally safe 
production methods, construction of wastewater 
treatment plants, etc.  
Consequently, large rivers usually have 
priority in the implementation of the protection 
measures. Many studies show an increase of metal 
and bacterial concentrations in the river water, and 
should be considered as a warning and incentive to 
protect the small and medium size rivers from future 
deterioration, as recommended by EU Water 
Framework Directive [3]. 
The physico-chemical elements from the 
waters, are taken into account in the characterization 
of the "very good" and "good" state of the surface 
rivers, and the hydro-morphological ones only in the 
characterization of the "very good" status, in the case 
of the other states there is no specific definition of 
them. In the case of synthetic specific pollutants, very 
good ecological status is defined by values close to 
zero or at least below the limit of detection of the 
most advanced analytical techniques used.  
For non-specific pollutants, very good 
ecological status is defined by concentrations 
remaining in the range normally associated with 
background values.  
Good environmental status for both synthetic 
and non-synthetic pollutants is defined by 
concentrations that do not exceed the values of 
environmental quality standards; for non-synthetic 
pollutants, the application of these values does not 
entail the reduction of pollutant concentrations below 
the natural background. 
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2. Material and Method 
 
The study presented in this paper aims to 
monitoring the water quality of the Someș River, 
along its route in Dej locality, namely: Mica Barrage, 
1 Mai District, Corneliu Coposu Street, Nicolae 
Titulescu Street and Viile Dejului District, by 
characterizing some physical and chemical quality 
indicators, namely pH, conductivity and turbidity, 
between March and May, 2018 period (Fig. 1). 
 
The Somes River is part of the Somes-Tisa 
Basin, located on the North and North-West of the 
country, bordered by the Siret Basin at East, the 
Mureş Basin at the South and the Crișului Basin at 
the Soth-West. The selection of the representative 
monitoring points, of the physical-chemical 
indicators of the quality of the Someş river water was 
made with the purpose of identifying potential 
problems of water quality and obtaining the 












Sampling was performed from five 
representative points (Fig. 1), in compliance with the 
existing rules on surface water quality.  
The water samples were taken using sampling 
bottles, previously rinsed with station water and 
transferred to labelled glass bottles. They were then 
stored at 4°C during transport to the laboratory and 
analyzed within 24 hours.  
The methods of analysis are those 
recommended by the Romanian Standards. The 
sampling period was between March and May 2018. 
The physico-chemical parameters measured 
are:  Water temperature, conductivity, hydrogen 
potential (pH), turbidity. The hydrogen potential 
were determined by a potentiometric method with a  
Multiparametru InoLAB.  pH-meter were equipped  
with  a  temperature  sensor.   
The electrical conductivity was measured by a 
conductometer with an TetraCon 325 electrode.  
The quantitative determination of turbidity 
was performed in the laboratory with the turbidimeter 
with the main component of the HANNA 
Instruments turbidimetric kit. 
 
3. Results and Discussions  
 
The analysis of water samples taken from the 
Someș River from the 5 sampling points was carried 
out within the framework of the Environmental 
Quality Monitoring Laboratory of the Faculty of 
Agriculture, the University of Agricultural Sciences 
and Veterinary Medicine Cluj-Napoca.  
The values of the monitored indicators were 
recorded weekly during 3 months from March to 
May. After quantification of their values from the 
samples analysed, in the final the monthly averages 
obtained were presented in this study. This 
methodology has enabled the systematic collection of 
data on the parameters that were proposed to be 
tracked dynamically to characterize the qualitative 
status of the Someș river. 
Temperature. Temperature variations follow 
the climate of the region. During the monitoring of 
the physico-chemical indicators of the Someș River 
water, the climatic parameters for Dej were in normal 
values for March-May period, 2018. Measuring 
temperature is essential to understanding the 
 
Mica Barrage – P1; 1 Mai District – P2;  
Corneliu Coposu Street – P3; Nicolae Titulescu Street – P4 
Viile Dejului District – P5 
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biological, chemical and mineralogical processes that 
develop in a river.  
It allows scientists to better understand other 
hydrological measurements such as pH and 
conductivity.   In   March,    the    monthly    average  
 
temperature of the air temperature was close to the 
climatological norm from the west of the Romania, 
with some values below normal (Fig.2). Total 
monthly precipitation was overdrive with values 





Figure 2. Weather data for Dej locality, March 2018 [10] 
 
 
Average values of the air temperatures in 
April, were close to normal with average values of 
60C and were below of climates values from the rest 
of the country (Fig. 3). Total monthly precipitation is 
generally higher.  
In May, average temperatures values were 
close   to   the  climatological   average   values   of  
13  -  180C.  Total    monthly    precipitation  was   






Figure 3. Weather data for Dej locality, April 2018 [10] 
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Figure 4. Weather data for Dej locality, May 2018 [10] 
 
 
Hydrogen Potential. The pH is a term used 
universally to express the intensity of the acid or 
alkaline condition of a solution. Most of the water 
samples are slightly alkaline due to presence of 
carbonates and bicarbonates [5]. 
The values for pH recorded in March 2018 
were within the normal range of the experimental 
period (Fig. 5), with averages values ranging from 
7.74 pH units (District of Viile Dejului) and 7.21 pH 
units (Mica Barrage). For April 2018, pH values 
(Figure 5) ranged between 7.14 pH units (Mica 
Barrage) and 7.5 pH units (Corneliu Coposu Street), 





                Mica Barrage – P1; 1 Mai District – P2; Corneliu Coposu Street – P3; Nicolae Titulescu Street – P4; Viile Dejului District – P5 
 
 




In the last part of the experimental period, 
respectively May (Fig. 5), the pH varied between 
7.03 and 7.65 pH units.  
It noteded a maximum of the average value at 
the water samples taken from the Someș River, from 
the Viile Dejului point and the minimum of the mean 
values at the Mica Barrage sampling point. 
Conductivity. Water conductivity is one of the 
most commonly used indicators in assessing the 


































P1 P2 P3 P4 P5
March-May period 7.13 7.5 7.53 7.35 7.57
201 
BALINT Claudia et al./ProEnvironment 11(2018) 197-203 
 
following reasons: conductivity measurements 
(resistivity) water for determining total dissolved salts 
in water; have the advantage of differentiating between 
organic and inorganic salts (weight) on the basis of 
specific ion mobility; eliminates errors due to 
transformation of species of carbonate/ bicarbonate by 
evaporation at 105ºC (according to the methodology of 
determining gravity of the fixed residue, where the 
losses are bicarbonates about 30%) [6]. 
The water monitoring process for conductivity 
was carried out at the five mentioned points of Dej 
measuring and recording the monthly values in a 
similar manner to the one used to determine the pH. 
In the graphical representations were represented the 
monthly averages of the measurements.  
The recorded values for conductivity in March 
2018 (Fig. 6) were between 802 μS/cm (Mica 
Barrage) and 846 μS/cm (1 Mai District). 
 
  
               Mica Barrage – P1; 1 Mai District – P2; Corneliu Coposu Street – P3; Nicolae Titulescu Street – P4; Viile Dejului District – P5 
 
 
Figure 6. Variation of water conductivity from Someș River, on  March-May 2018 period 
 
During April month, which the monitoring 
process was carried out, the conductivity was within 
the normal range values from the standards  for 
surface waters. At the 1 Mai District sampling point, 
the maximum conductivity values were 845 μS/cm. 
The values were recorded while minimal means 
values were obtained on the samples taken from the 
Mica Barrage (Figure 6). The recorded values for 
conductivity in 1 May District (Fig. 6) were between 
796 μS/cm (Viile Dejului District) and 830 μS cm (1 
May District). 
Turbidity. In most water turbidity is due to 
colloidal and extremely fine dispersions. The 
monitoring process of the turbidity index from the 
surface water was carried out at the same five points 
from the Someș river, mentioned above. Measuring 
and recording the monthly values were in a similar 
manner with that used for determining the pH values 
and the conductivity index.  
In the first part of the experimental period, 
respectively March 2018, the maximum values of the 
measurements were 10.65 NTU averages values at 
the sampling point from Corneliu Coposu Street. 
Also, on the same period, the mean values for 




             Mica Barrage – P1; 1 Mai District – P2; Corneliu Coposu Street – P3; Nicolae Titulescu Street – P4; Viile Dejului District – P5 
 


















































P1 P2 P3 P4 P5












































P1 P2 P3 P4 P5
March-May period 3.42 3.05 7.54 4.99 6.45
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The values recorded for April show a similar 
trend to March in the sense that the averages values 
recorded show a maximum for the samples taken in 
the Corneliu Coposu Street area with 7.52 NTU. Also 
minimum mean values were recorded at the samples 
taken from the point from 1 May District.The 
experimental results for April shows values with a 
trend similar to March in the sense that the averages 
values recorded show a maximum for the samples 
taken from the Corneliu Coposu Street area of 7.52 
NTU. Also, minimum mean values were recorded at 
the samples taken from the point 2, namely, 1 May 
District.For the last part of the experimental period, 
the values recorded for turbidity showed an upward 
trend at the samples taken from the 1 May District 
point (P2) from the 2.96 NTU to 6.48 NTU on the 




The physico-chemical parameters of the water 
quality from the Someș River along the Dej town 
were carried out weekly, which allowed to obtain 
monthly averages throughout the experimental 
period and thus obtaining useful and define 
information regarding the monitored parameters. The 
monitoring process of the pH led to medium values 
of 7.13 pH units on Mica Barrage sampling point and 
7.5 pH units for 1 May District. The same average 
value of 7.53 pH units was recorded at the point from 
Corneliu Coposu Street. 
Instead, for water samples taken at the point 
from Someş River from the vicinity of Nicolae 
Titulescu Street, the mean values obtained were 7.35 
pH units and 7.57 on the Viile Dejului District. The 
average values obtained for pH over the entire 
experimental period were within the limits given by 
the Reference Objectives for the Classification of 
Surface Water Quality from 10.12.2002, namely in 
the range of 6.5-8.5 pH units. Conductivity 
monitoring led to an average of 776 μS/ m for the 
Mica Barrage point, 840 μS/cm for the point from 1 
May District, 820 μS/cm for the samples from 
Corneliu Coposu point, 810 μS/cm for the samples 
from Nicolae Titulescu Street, and 800 μS/cm for the 
samples taken at the point from the neighbourhood of 
Viile Dejului. The average values obtained are within 
the normal range for surface waters.The evolution of 
the values obtained for turbidity was atypical, in the 
 
 sense that maximum average values of 10.65 NTU 
were obtained on March 2018 and 7.54 NTU for the 
entire experimental period on Corneliu Coposu 
Street, the limit being 5 NTU. The average values 
obtained in the rest of the sampling points were lower 
for the points located at the Mica Barrage - 3.42 
NTU, respectively 3.05 on the 1 May neighborhood, 
and higher on Nicolae Titulescu Street - 4.99 NTU 
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